%

% Newt on- Raphson ALGORI THM 2. 3

%

% To find a solution to f(x) = 0 given an

% intial approximtion p0

%

% This code solve Exanple 1 on Page 68 of the textbook.
%

% | NPUT: initial approximation p0; tol erance TO;

% maxi mum nunber of iterations N .

%

% OUTPUT: approxinmate solution p or

% a nmessage that the algorithmfails.

%

%---mmm - clean uUp ------ -
clear all; close all; clc
T

% Change function f and df for a new problem
f = @x) cos(x) -Xx;
df = @x) -sin(x)-1; % function derivative

R initialize the problem--------------u---
%initial guess

p0 = pi/4;

% tol erance for | p-pO0|

TOL = le-10;

% maxi mum nunber of iterations

NI = 100;

0 T
R out put specification -----------c-------
fprintf("\nNewton'"s Mthod")

fprintf('\n\n | P\n")

% STEP 1

i = 1;

converge = fal se; % convergence flag

% STEP 2
whil e i <=NI
% STEP 3

% conmput e p(i)

p = p0-f(p0)/df(p0);
err = abs(p-p0);

% print out all intermedi ate approxi nations
fprintf(' 93i % 9f\n', i, p)

% STEP 4

% check if neets the stopping criteria

if (err< TQL)




converge = true;
br eak
el se
% STEP 5
i = i+1;
% STEP 6
pO = p; % update pOo
end
end

i f converge

fprintf('\n\nApproximte solution P = % 8f\n', p)

fprintf("Wth F(P) = %3e\n',f(p))

fprintf(' Nunber of iterations = 9%Bi\n',i)

fprintf(' Tol erance = % 3e |p-pold]l = %3e\n" ,TO., err)
el se

fprintf('\n\nlnteration nunber = %3i\n", N)

fprintf(' gave approximation %8f\n', p)

fprintf('|p-poldl = %3e not within tolerance %3e\n',err, TOA)
end

Newt on' s Met hod

P
0. 739536134
0. 739085178
0. 739085133
0. 739085133

A OWOWDNPEFE—

Approxi mate solution P = 0.73908513

Wth F(P) = 1.110e-16

Nurmber of iterations = 4

Tol erance = 1.000e-10 |p-pold| = 4.441e-16
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